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Subject: Non-Asbestos Friction Materials

in v\iew of the uncertainty of future regulations reparding ashiuestos in friction
moterials and the economics/evailability of quality ashes:ir-, ve are proposing
an expansion of our current friction materjial progran (101"y) 1o inclune ron-
asbrstos friction materials. A program proposel is attachca, nlong with o

- copy of the Vehicle Materisls Engincering Key JIssue Keport, Astestos Usaie =l.
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New Program Proposal

Non-Asbestos Frictional Materizls

Objective -

To develop and to evaluate non-asbestos friction material. Yo carry out tribo-
logical studies of non-asbestos brake linings on cast iron and aluminum drums
and rotors.

Introduction

Asbestos is the major constituent in brake linings that are used for all of
Ford's pessenger vehicles. Airborne asbestos {ibere cen be generated in e
work environment during the manufacturing and/or scrvicing of brakes. The
allowable OSHA concentration for asbestos is presently 2 fibers/cc air and
is expected to be 0.5 fibers/cc air in early 1978. There also has been
suggestions by KIOSH that this limit be lowered to 0.1 fibers/cc air.

To reduce asbestos levels to 0.1 fibers/cc air or even to 0.5 fibers/cc sir
from the current levels (about 1.2 fibers/cec air), Jord's bruke lining sup-
pliers will be forced to redesign existinp equipment and/or install new
processing equipment which will demand & lerge capital investment. One of
our suppliers indicates that a level of 0.8 fibers/cc air could be achieved
by modifying current processing ecuipment. There will dbe a reluctance by
sone of our suppliers to cormit the necessary capital to convert existing
plants to meet new standards because of the uncertainty of future regulatiaons
and their ability to meet them. Algo government regulations may force non-
asbestos brake linings by restricting the servicing of brakes with asbestos
brake lining materials. Thus, Ford's suppliers may be forced to abandon the
current resin/asbestos composites in favor of an ashestos-free fraction
material. Unfortunately there are no asbestos-frec bLrake linings currently
available that will be satasfactory for norza) custorer usage. It is our
understanding that both lnland and Delco-Moraine divisions of G!f have
develcped, or are developinp, asbestos-free brake linings. These materials
appear to require different brake designs to provide optimal performance,

To help ensure that acceptable asbestos-free formulations are available, at
is veconmended thet Research expand the friction materisl progrem to include
the development of non-asbestos brake linings. This will enable Research
Staff to goan the necessary expertise to assist in developing appropriste
lining quality control tests, to determine failure modes, and to assist
lining vendors when appropriate. Also this program would include studies
of the best lining and brake geometries for use with the resultant non-
asbestos linings.

Technical Approach

A. Survey Options

Wet Brakes

Full Metallic
Resin-Bonded Metallic
Resin-Fiber
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New Propram Proposol
Non~Asbestos Frictional Materials

Objective .

To develop and to eveluate non-asbestos friction material. To cerry out tribo-
logical studies of non-asbestos breke linings on cast iron and aluwinum drums
and rotors.

Introduction

Asbestos is the m=jnr constituent in breke lininge that arc used for 8ll of
Ford's passenger vehicles. Airborne asbestos fibers can be generated in a
work environment during the manufaecturing and/or servicinp of brakes. The
allowable OSHA concentration for asbestos is presently 2 fibers/ce uir and
45 expected to be 0.5 fibers/cc air in early 1978. There s#lso has been
supgestions by NIOSH that this limit be lowered to 0.1 fipers/ec air.

To reduce esbestos levels to 0.1 fibers/cc eir or even to 0.5 fibers/cc air
from the current levels (about 1.2 fibers/ec air), Tord's trake lining sup-
pliers will be forced to redesipgn existing equipment end/or install nev
processing eguipment which will demand & large capital investrment. Once of
our suppliers indicates that a level of 0.8 fibers/ce air could be achieved
by wodifying curremt processing equipment. There will be & reluctence by
some of our suppliers to commit the necessary capital to convert existing
plants to meet new standards because of the uncertezinty of future regulations
and their ability to meet them. Also government regulatione may force non-
asbestos brake linings by restricting the servicing of brakes with asbestos
brake lining materials. Thus, Ford's suppliers may be forced to abandon the
current resin/asbestos composites in favor of an asbestos-{ree friction
material. Unfortunately there are no asbestos-free bral.c lanings currently
available that will be satisfactory for normal customer usage. It is our
understanding that both Inland and Delco-Moreine divisions of GM have
developed, or are developing, asbestos-free brake linings. These materials
appear to require different brake designs to provide optimal performance,

To help ensure thst acceptable asbestos-free formulstions are available, it
is recommended that Research expand the friction material program to include
the developnent of non-asbestos breke linings. This will cnable Research
Staff to gain the necessary expertise to assist in developing sppropriate
lining quality control teste, to dctermine feilure modes, &nd to assist
lining vendors when appropriste. Also this program would include studies

of the best lining and brake geometries for use with the resultant non-
asbestos linings.

Technical Approach

A. Survey Options

Vet Brakes

Full Metallic

Resin-Bonded Metallic

Resin-Fiber .
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Evaluate Vendor Submissions

United States
Foreign

v

Selected Laboratory Studies

Carben Fiber
Metal Wire Filled
Fiberglass Fiber
Titanate Fiber
Polymer Fiber

System Optimization

Lining Size and Shape
Vented on Solid Rotor
Rotor Material and Surface Finish

Project Requirements

The investigation will require the effort of 1 additional person in Polymer
Science Department, 1 additional person in Machining and Wear Department, and

0.3 additional person in Technical Services.
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] : KELSDY-RAYES Brake Pads xS » ns
Ry lining ard Drumy
THIOXOL Pront Disc Pade TS »0 IS
Rear Disc Pade
RAYEESTOS Cluteh Facings I %0 NO
AIMa Clutch disc sss'y
friction facings s no S
{ amra
IXDUSTRIZS Washers (o] no ) {4
NTETEN
and
MASCE hoactor YES L[4} N0
‘. ¥. PORTER Cluteh Dise
THERMOID DIV, Shoe Lining b ¢ 7] 0 YES
Asp'y-Front
and Resr
8B Snoe + Lining IS %0 s

8/ complience to present 2 fiber/cc std.
v/ present compliance to proposed .5 fiber/cc std.
( ability to meet 5 fiber/cc level

VEHICLE MATERIALS ENGINEERING
MAY 1977

*Bonding instead of riveting
*Disats Orinding-Molded approat

*Prooess change fron compressio:
to injection m&oa
million investssnt-wvould
requalification

*Nop=asbestos substitute pre-
sently avallatle-one year lsad
time for vehicle testing requy

*Industrial Hygiene messsures

to approach 1 fider/ec.
*Altornative Rav Materials bein
considered-glass, minsral wool,
combination of fiber,

«Al1 RD focused oo nop=asbestor

products Ve

*J31 persomnel wearing head hox
filters JO0X of the time,

*N11) cemse opsraticns if forow
to acoept stendards,

*¥i11 stop mamufscture of asbest
products 4f foroed to acospt
standard.

*Fall 76 presentation on pon-
ssbestos clutel fatinge to Ferc
noegetive response-cost equivale
*Ability to cost facings to redt
fiber/oc level at no sxtrs cost
eStandard of .1 vill probidit
asbestos usage.

oBrake substitutes increass wt,
and ocost-one year lead time.

1.5 mdllion to meat 1 Fiber/ee
liait
*5. 5 million and 13 yrs 0 mee
«5 £iber limit
*Impossible to moet .) level
*Somi-mctallic disc brakes
asbestos-fres backing to b
completed by fall-cost
.Ancresent l.2-1.6 x
weight dncrement 1.8 x
*Fiberglass linings or drue-good
in lad, ot 80 good on road.
Critical 4ssue-no product for
drun brakes-1530-81 aode) year
projection,
olst samding & grinding oould be
instituted,
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